Activated polymorphonuclear neutrophils disseminate anti-inflammatory microparticles by ectocytosis.
On activation, human neutrophils release microparticles, called ectosomes, directly from the cell surface membrane. Microparticles from platelets, endothelial cells, and monocytes were reported to support coagulation or to modulate vascular homeostasis by activating monocytes as well as endothelial cells. We find that neutrophil ectosomes have no proinflammatory activity on human macrophages as assessed by the release of interleukin 8 (IL-8) and tumor necrosis factor alpha (TNFalpha). On the contrary, ectosomes increase the release of transforming growth factor beta1 (TGFbeta1), suggesting that ectosomes down-modulate cellular activation in macrophages. Polymorphonuclear neutrophil (PMN) ectosomes are able to block inflammatory response of macrophages to zymosan and lipopolysaccharide (LPS). We show that an early-phase TGFbeta1 secretion and the exposure of phosphatidylserine on the surface of ectosomes independently contribute to this effect. Ectosome-cell contact was sufficient for their immunomodulatory function as shown by blocking phagocytosis with cytochalasin D. Thus, neutrophils release potent anti-inflammatory effectors, in the form of ectosomes, at the earliest stage of inflammation, already providing a drive to its resolution.